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PURPOSE: A DMA 
(Direct Memory 
Access) controller for 
and a method for 
controlling the same 
are provided to 
process a data 
transmission between 



308 3^ internal processing 
/ / modules for 

requesting various 
formatted data 
transmissions and a 
high speed external 
memory as an SDRAM 
in real time not 
through a CPU. 

CONSTITUTION: A 
system bus arbitrating device control signal unit(301) requests 
a DMA operation in a system processor(350), and a 
DMA_CCR register of a DMA register unit(302) generates a ON 
system bus requesting signal. If a GRANT signal with respect 
to the system bus requesting signal is received from a system 
bus arbitrating device(310), a DMA controller becomes a 
master. When a DMA controller(300) is operated as a slave, a 
DMA register decoder(305) and the DMA register unit(302) 
receive and store information necessary for a DMA operation 
as a starting address of an internal address module, a 
transmission length, a transmission direction, and a starting 
address of an external memory from the system processor 
(350). If an address status control unit(303) receives the 
GRANT signal from the system bus arbitrating device(310), 
the address status control unit(303) performs a preparation 
job for operating an internal processing module address 
creating unit(306) and an external memory address creating 
unit(307). When the DMA controller(300) is operated as a 
slave, an address/data control unit(304) receives information 
necessary in the system processor(350) and makes the 
information be stored in the DMA register unit(302). When the 
DMA controller(300) is operated as a master, an address/data 
control unit(304) takes data in an internal processing module 
(330) and transmits the data to an external memory controller 
(340), or controls an address and data for transmitting data 
from the external memory controller(340) to the internal 
processing module(330). 
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QlOia gfOI &8 dlOia* XiaiSffe gaOICIOI HSAllAHOIlAHfe. LH^ ESAII^ 2^3} (1II2^I^^ 

oil dioia xH£i aai s^fsi s^s a^&ci. meiAH. n^si Qioiaa cpu« smii at 
n. SDRAM31 &s n^g 21^ oiis£ia ui^ ag^ Hs/di^ sm?}m mm?i°s. a^g tte:?i si 
□ . s^^ aioia» xheisi^ ui¥ hsaii^ sioiiah e^sib aioiasi goib aih^ aioia a 
^ ciioia a^ aoi cigf^Qi. o\^^^ agf& sehsi aioia* xnait^ ^ sioiof 

g ^^go ^^^^ 2^o| QlOia XHBIg DMA BIO|?| ?50|| LH¥ HSAII^ eSOilAI 

fi^mb Aif!^ aioia a^ s aioia e^s ^mm 4= sis s^ei ohuai. sai mnis ajssi 
XI dtn Qioia a^s 4^&osmi, oma *|£I if^^Aisi^ oma flioiiJi* aisu 4^ sia. 

OMA fliOi:'!, gQOICIOI HSAIIAH. S^^QIOia 



E IS SaOil Ahgtlb DMA ^52. 

2 2b S ^^SOI 2!Sab gaOICId HSAHAHSJ A|>;&' ?^2. 

2 3S g ^^S2| ^AIOIIOII toe I2^°J QlOia XHSIS DMA BI01P|2| 9^2, 

2 4b ^aiOIH S^fAl S:)|a[£lb DMA aiXI^SSI ^^2, 

2 5b 2i¥ oiiEais^a ii:)! m^°i oma flioi:3i°i ©a^^ 

2 6S 2l¥ OIIESIS i^:)] S5}2| DMA III0|:)|21 §5} 5^2. 

2 78 2J¥ OIIEdlSI OI2ai:^i ^^^S:i|£l SM2. 

2 88 Ul¥ HSAII^ S§SI 01231:^ &^:>|S| SS20IQ. 
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303 : 


OlEai^ ^EA aioi¥ 


304 : 


OlEeil^/QIOIEl J3H0\^ 


305 : 


DMA aiXl^a CI3CH 


306 : 




306a 




306b 




307 : 


2i« oiiedi cHEai:^^ 


308 : 


oiEai^/aioia ^eim^'ah 


310 : 




320 : 




330 : 


Lii¥ HSAii^ as 




Ql ^ nil Q P 1 Til 11 


350 : 





^ ^^S8 SORAMa i^S H^ei 21^ 0|l2£l2f Ul¥ MSAII^ e#2.K)|| QIOIEl S^S ^A|2>H£ S!S 
51 ^'SStSE^ 5^b DMA I||Oi:?IOII 3& 3:<oSA1. &^A|lo^:HI ^SS^a LH¥ HSAII^ S^OIIAH 

8^fe DSfe^ SEH2I ciioia* a^ir 4= siqdi dma x^^l^£:J^ g^^s dma xiioi:)|oii a& 5ioia. 

QlOia ?^0l aiOIEIS SISISfb SEIOICIOI HSAIIAHOIIAHb. LH¥ HS/dl^ 213} [)lie£|2i 

2j aioiEH afli s^fsi a^s a?&p. cQst/d. e^ii oiie£ie.K)ii aioia s^s oingh 

% Sl^jr^Ph g2A|@P. §4^ QIOIEI» xH£|o}fe U¥ HSAII^ SMOIIAH S^Sfe QIOI 

asi lEHb A|?!>; QIOIEl 2$ S QIOIEl 2^ §S| Cfgf^ SEH» S^gta. CUSfAI. :D^S| 
QIOIEIl CPUS eSFXI a2 S0fWM3} S8 11^21 2I¥ OII2£ia Ul¥ gl#^ HSAII^ 2MEfOII 

^Ai2>os Qioiai a^t^ He:?} 21201, qioiehi xH£isfe ui¥ hsaii^ 2§oiiah s^oib 

alO|E^2| lEHfe A|f!>; QIOIEl QIOIEl g2J Ctg^gf SEH» a^&P, 

DMA BIOI& »:)| P^^aU ?J?I SI0IH2I a8 3^21 Sxia 0II2£I2.K)I| CPU! S5IXI SfH 2! 

S QI0IEI8 ^I)g:'b S^EI 6!S%H£I 7I32£A|. QI0IEI2I S$ 4^9 §011 PfS^ g,^^Oia. 

geHdl AlgElfe DMA QIOIEl a^gf^Ollfe E 1011 EAIS bia ^01 e^' OIESI^ a^S^(a)2l 0|g 
OlEai^ £!^gf^'(b)OI 2ia. OIEai:^i a^?^^(a)g OMAB QgSlfe ^"^im S#^§xl(11) 

:?i DMA iiioi:ii(i3)oii eg tim.m mlhs. dma iiioi:?i(i3)oiiah a^omxi oii2£i(i2)°i oiEai^ 

£f flIOl <ySS &!3|5iaA| MAIOll a^^SXKlDOII IllOld^fi MUife g^^2£. DMA S?6!s» 
DMA §3^S0|| QlSShb SIS^ i>ba. 

0|g OlEaii:^ a^?^i^(b)8 01I2£I(11)0I|A4 CJE 0II2£|(12)£ a$6l?1U. mE?IIOI gHEAIIOIIJS 
SSJ Lll¥2!2i OlEair^g E^SXI Sfe ^a:?PIOIIA| AlSolfe gf<i^2£. ^5^11011 QlSh Olg 01 

Eai>;:5| gfioia. S. SxlOII QIOIEI* iia^S. ao|£| 0II2£I E^ dma I/O Pb|0li!i(11)£¥ 

9 glOIAH DMA «I0|:?I(13)U|£| gJAI bIfflOII H§8faa:3K D||2£l Efe DMA I/O adlOI>:(12)21 01 

Eai>;oii m£f sHg QIOIEl* a^&D. 9^01 gsfE g^a2S 4^Sg^P. 

&*:?ig^ oiEai>: a$gf&{8 oii2£i2f ej#^ sxp} sis aisoi qioiei a^oi oi^oixies 

26 XI90I gjfe SSOl SlXie^. ati^ ifxIOIIAH DMA S^S ?l& lESI ejEHBIOI^::* IfiS §12. 
Alf!^ QIOIEIS^l *l£imfe BSOI 2iP. (0£}A| Se^iESfe Olg OIESI^ S^?f<yS AIS&P. 

oig oiEairii a^?^<!^g biiii Aisofoi ejaiioiriie moi^ s§oi sife oi 
Eai^ a^gf^oii bioH ^ dH2i a$ aioimoi a^ab Bgoi sin. Qioia* %z\t\:>\ ?i6hai 

b gjAI Oil2£l?f efimPb BSOI S^Ct. 



&^3isf sail D\^9\ mmmm s &'ssi ^^8. oi£i sehsi qioiei a^s s^si 

Ul¥ HSAII^ 2me2} S0RAM3} &8 3^2J 2l¥ OII2£l2.K)il QIOIEI S^S CPU! ISHi a^E 

^Ai2j xH£itf 4^ 2tfe DMA flioi:?i s flioig^ai ^iig8i:3i ?is ^aoip. 

s &g2i QB m¥ 2&oiiai e^sfe sehsi qioieii oig oiEai>: ass^^s Aig 

SJS/d SAI miHS A}g8}XI SHE ^AI2f2£ QIOIEI a6*l£IM 8^fe DMA SIOI^I S BiOlg^aS «l 

g8i:j| 2joi:iE sm. 
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SMi^j em. ai 21^ oiisai aichpi* sifsfe iejoipoi hsaii/hoiiai. 3^21 2j¥ oneaia 4^31 

Ul¥ HSAllfe! 2S^^2| QIOIEI 2^1 fllWSfb DMA IIIOi:>lb. . 

feOI QlOiai Sfe 4=6!8tb a? 0II2£|2| 0|Eeil;il ^^^6K)1 2I¥ OUSEPf SS^8^E^ 
SJb 2I¥ OIIS£l OlEai^; «IW4'9]». 

01 gs^gfEs gjfe u« ng/ji^ £^ CHEeil>i BICH4'B. S 

2J¥ 0II2EI CHEai^ fll(M4=9]!f UJ¥ HSAII^ Eg 01Eeil>i «ICH4=BS SI'IAI?^ S2fAI3lb 
OlEai^i 4fEH fllOi4=3S S&SKX. 

2I¥ OlieaiSf Ul¥ 5£A||^ 2&0I ^AlL^og sj§ QIOIEIS S^8fb 2<8 ^3 

OS g^c^. 

E§f, g ^^SOII A|>:g m>i Al^^gJ ESAIIAH2f a4=2| Ul¥ HSAII^ Efi, S £l¥ oil 

Sai imD\m S&S^fe ^EIOICIOI HSAIIAHOIIAH. 3^21 Sl^ 0IIE£l2f HS/Jl^j ES^^2| 

QIOIEI a^l flIOIofe DMA fllOIP|21 JUiOlg^ag. 

A|>igj HSAIIAHS^EI DMA §5,^011 HHg} §aa DMA 2J^£ia. ^^I)! A|>:gJ § 

xHi'ioiMi Ai>:ii bH>i MS 8i:7FS g>b ;gi 1 ^y\^: 

QlOiai ^6! Efe 4^<y^^ 2I¥ 0II2BI 0IEai^2f QIOIEII 4=<y Eb ^6Jif Ul^ HSAII^ 2S 01 
Eeil;ii» mD\K\% ^^8101. ^:)\ 0|Eai:i:2| 2|¥ ffllESm L4I¥ HSAil^ 2M0I 5|g QIOIEIl 

tie 4 2<E^ Illo^5^b «i 2 &3ii: sj 

feOI aiOIQSI ^4-<M0| sgsjg ^jpi tH>. gXH:'IOii:>ll Airing AFg ?|4i» 8J01 ^:)| A! 

HSAilA^:)^ Ai^igj ui:iii sioimE^ 5^fe m 3 95ii» sssf sis ^ses &a. 



OlSK S¥S ESS SSSIBAH S a^g£| ^AIOIIOII (IfS '^AI2> I2^£| QIOIEI *I£IS DMA HlOliJI 

SJ flioigfa's acf &^Al|o^3ll ^g8F:>is ehp. 

£ 2b S ^'SOI 5!§£|fe gEIQICiOl 5SA||AH2| A|>:1! ?SEOia. Olfe S&^^^£l■ ?l& Ul¥ 2 
mSS SifSIb bf, blDI2 gjg^ H£A||^E§2J q|o|EI *ldl2m. g^ig 0||* a4f2 

m. SJ aS*3S2eS SSfSfin, 2^ xH£|2m» flIOISIb Al^g H£AilAH2J Airing L\^L^:>\ S 
IfEia. 2| HSAJI^ 2S2.K)llb Al>ig tH^« SoH DMA flIOIiJIOII 2|6H QIOIEI SSEia. OlttH, dICI 
2 gJt^ ng/ji^ e^]]} j^eg QIOIEI *l£|2S0||A|fe AIS!:!;& QjOIEIS IfiS S^fe Ql ^ 

oH. E§OII/db NxM mm QIOIEIS §fi£ ffCf. Ojy/H. DMA HiOiDlb agfgh SEI|2| Q|OIE|» 

*i£iif ^ sioiot g^c^. 

E 3S e ^SSI g^ ^AlOIIOII (D^ ^AILV 11^21 QIOjEI *|£|§ DMA fllO)P|2| S^EOICI. 

01 DMA fllO|:)|{300)b A|;^gj 01^ <ym¥(301)a. DMA aiXI:i;EI¥(302), 0IEai>; ^EH M 

OI¥(303), 0|Eai:i:/QiOIEI fl|0l¥(304), DMA aiXI>;EI P3QI(305). 5SAII4' 2S OlEai^ 
«S¥(306). 2I¥ OIIEai OlEairi: «a¥(307), 0|Eai:i/QIO|EI gEI8§i!A|(308)S ^SaD. 

A|>;g! tH:i: %M0\ flIOl t!S¥(301)b A|>ig MSA||AI(350)0I|/H OMA:?f S5^8^?|a fiSShOj. DMA ai 

XI r^EI ¥(302)21 DMA_CCR alII^E^:?^ 'ON' Aj^i! tH^ fiStlsB ^'^oHl, Alr^ig Ulii; §IHPI{310) 
£¥EI 01 Al>:i,' bH>; QgdlsOII CHgv 'GRANT' <ys:J^ 4=6193 DMA XIIO|:?I(300):)| ElOIAI 

s^^^^ 4= siE^ g^[:^. DMA aixii^Ei paDi(305)2} DMA aixi^9¥(302)b DMA fllo^:>l(3oo):'^ #aioi 

^£ OH, ^ DMA eSfS 4=S5PI soil A|>;gj HSA||AI(350)S¥EI QIOIEI S^S L«¥ HSA|| 

AH 2§2| A|5,^ OlEaiili, a$ aOI. as g^Sf. 2I¥ 0II2£I2| A|Sf OlEaii: §21 DMA S^K)!! Sfi& 

sea a^g>oi xis&p. 

E 4fe DMA aixi^a¥°i EAjgh Esoip. ^, DMA Illo^¥:'^ ^aioisss mi. oma ai 
ii^a¥si s^gb aixi^Ei §a2i ^sesai, aiys aioisib xjiy moi aixi^e(DMA_ccR). xHy 

4fEH« UEHHb XHy &^EI| aiXI:iiEI(DMA_CSR). SS S A|f|>: S^OII Dig 2|¥ Oil2£l0ll 

^£|g aiOl aiII>;9(DMA_MCR). SI Ul¥ 5SAII4! 2^2] h\^ 0IEai>: alXI:iiEI(DM^.OAR)£ 
CI. Sl£|2| YUV 371121 QIOIEIl OMA gllSOl X|£lif 4= 2!E^ A|S} 01Eai>: aiXI^EI* 

g£S CH 1 4=E 2ia. a^t^ ^011 UEfUlb aiXI^EI(DMA_OLR). 2I¥ 0II2£I2| A|Sf S(ROW) 01 
Eai;i: ai7;i>:EH(DMA_MRR). 2J¥ 0II2£|2| K\^ l(COLUMN) OlEai^ aiXI:=iEi(DMA_MCR) . 2I¥ [HI2£IU 
Ul¥ 5£;s||^ 2M2I OlEairiiS g^A|3|b Ql A|§8Jb M^2| M0I5« ^^£lb AIOIE ailiri 
EI(0MA_MBSR). NxM W^M a^OI OJfc! 2^ Alfli: SSS! 3?. x 3|2J 25it! 0|Eai:±; aiXI^ 
£H(0MA_M0R)S ^aSP. 

OlEai^ &*EH fllOI¥(303)b Al^g ti|>; gXH:)|(310)S¥EI DMA:)^ SE^ 8}b 'GRANT' 6!S 

m Si^gfoa, LH¥ HS/dl^ Se OJEai^i: aS¥(306) a 2I¥ 0||2£l OEaii^ ^S¥(307)H 

AI9PI ?i& 5bi 5fas 4'S6m. oiEai:i:Pi ss3^ se oma s3roi ssssims ^^£ib e 
p. 

Oiat} Ul¥ HSAII4!- 2M 01231:6: a«¥(306)b SSiS 011^ g e^8^bQ|/H Ifigh M« QIOIEIl 
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xH£|offe 212J OlEeili* ^S^SJb mSi 0\S&\± ^SP|(306a)SJ, blP2U i:Si!2l gJt^3} &S 

2^5!ej aioiai x^^lo^fe essj oiEai>i« ^^m^ me^ cHEai>; ^s:j|(306b)s 
21^ fflieei oiEai:;: ^s^(307)b soram^ S8 21^ omesisi oiEeii^i:^ ^^Ai3ib ^soia. 

OlEai^/QlOIEj IIIO1¥(304)b DMA IIIOj:)|(300):'f #3101^^ (IH, Al^g HSAIIAH (350)011 AH m 

fi& §a« a^g>Ot DMA eilII:iEI¥(302)0« 4^ 2i£s mOiSill. DMA fllOI3l(300):>t Q^>;E^S 

DH ui¥ es(330)oiw aioiai :)^7aa3^ sa^ oii2£i «ioj:)i(340)oii a#sf:>iu. sy 

¥ 0|I2£I »|CM:»I(340)S¥E| UI¥ 21(330)011 QIOIEia a^6^E^ OlEai^ S QIOIEI* HI 

DMA fllo^:?l(300)3^ Ai>ig m>;i a§6Pi ?\mM^ ai>;s H£/iiiAH(350):?f ols m^ab o^9a s 

SOI glEs tii>;:)f oJOI-gEie^Ii fe^EHS gOIOf OI &^EHS 52^olb fll01<!f!OI DMA 

XIICH:»I(300)0|| SlfeOI 0I5I0I DMA Q^<M(OMA request : AREQ)Oia. AREQ tlW-M g?2e Al^g! 
gXH:)|(310)b b^£ DMA Ji\0\D\(m):)[ Of^Ei:)| l 4- SiS^ 6^:>KGRANT) DMA SI 01^1(300)011 511 

aui3. Ai^g HSA||A^(350):'^ a oi&^ Air^^D w^g s^sm sf£^ aioiem. 

S &^gOIIAH£| DMA fllOi:>l(300)b ^ 3H2I xHaS g6K)l D^^'Sl 5£/dl^ 2S MOIOII Dif^ SEH2I 
aiOlEi 2J¥ Dll2£l2f 4^ 2iE^ S5f8J3. A|>:g H£A||A1(350)2| Ol|oi >i9l|g0|| OtSiM Ql 



S ^'SOIlAi flie^gl DMA mO\J\°\ gSf ^Alfe ^a. SH. A|>:gj M£A||Ai(350)fe DMA 31X1^ 

9^(302)011 LH¥ H^Ail^ eS(330)2| A|2f OiEeil^i i^; ^oi ^2J gSS gJ^oh:n. £l¥ 0112 

£i2i Ai5f oiEai^i §^ a$ ^01 ss s:Jlas^:D. dma xh^ aixi:iiEi(DMA^ccR)oii DMA ¥ 

0\mQ. DM. 4;>:2f ^ajXIQfl HQgf §a» gj^gf ?OII DMA A|3Ef6!§» 21D[o\W. DMA 
IIIO^:?l(300)fe Al:i;i! W:^ gXH:'l (310)011 A|>;g Wri M§ 5!§hS 2S5^b AREQiJ^l ^^^SfJO. 01 
<y^» A|>;g! ti\± g»i:)|(310)0IIAH g^0^SOl g|?KGRANT) i^s.:}^ 4'6!£IS DMA fllOi:>|(300)fe Al^g 

ii\^m asshfe o^>;E^£ §5}&a. 

QM. oig:Hi M±m gni:'i(3io)S¥Ei oiiiKGfWfT) <y§» eiiifgfe oma xiioj:j|(300)fe m±: 

iJ SIH:)! (310)011 Al^g tHri: A^SgSS ^^£|:Q(L0CK=1). OlEaiii: &^EH fllOI¥(303)0l|Al 2I¥ 

01IE£I 01Eai>: ^S¥(307)2f LH^ 21 OlEairi; «S^¥(306)2| A|Sf A|§S ^^£1 SCf. 

ag, 2J¥ D1I2£I XII01P|(340)OI1A| LH¥ ES.H\^ 21(330)011 QIOIEI S^ofe 2V\ gSfOIIAHfe, £1¥ 
DII2£I OlEai^ ^^:?l(307)« SotlAH a¥ 0IIE£l 1 01 :? I (340) Oil g,'?1U ii:?!^^ A|5f 0jEai:i:2t 2$ 
aOI, 2E 121 XII01<y^« aUIOI £l¥ CHI2£|2J 01Eai>il ^^^Al^JCt. ^§ M2} XIS ?OII 
QlOia* 2^2!2£ ^Oie^M g>S 4^ SIP. 333 DMA I||O|5|(300)fe 01 ^§ A|^^ ? 

Oil y¥ 21 OlEaiii ^^¥(306)01! SHSSte SSAII^ 212| A|Sf OlEai^ * 2*^01. 

S^gfgf §21 fl|OI<MSS MUlOl 2I¥ QII2£I 101P|(340)OII>M g^S QIOjEIB bllHOil HifSHI 8fl!. 
^A|^^2£ QIOIE|:>^ a$S4^ SIE^ SPIAI?^ 0|Eai^» ^^^g^P. E& UI¥ E^H\^ 2#(330)S| 
OlEai^ ^^¥b ^§ S0I2I AlSli^; S! tH^M 2^01 ^U^. DMA_D0NE (^^M &^^SI2. DMA flIOl 
?l(300)b M±m gXH:'l(310)0|| LOCK=0 i^s.M SLHOl Alriiil ti\± MS M±m 

5S/!|IA)(350)OI|3|| ^ SIE^ ghP. 

CIg, m¥ E^H\^ 21(330)0||AH 2I¥ (HI2£[0|| QlOiaS E^mt: g^^OIIAIfe. 2I¥ 0II2£I 0\ 
Eai^ ^^¥(307)011 2J¥ 0II2£I°I A|5,^ QIEai^ i! a^^OI. EE §21 21 

¥ Oil2£|2| OlEai^fi %'&M^a. =A|0|| OMA fl|O|:5|(300)fe LH¥ E.S.H\^ 21 OiEairii 
^S¥(306)OII Ajsr 01Eai:ib S S^SOI §2] fllOi^sM aUIOI m¥ HS/dl^ 2121 OlEai^l s 
^AISIP. 3£|3 m¥ MSAII&' 21(330)0||Ai f^S QlOiai tHIHOII XISoHI S3. ^A|2?2S 2I¥ 
0II2£I0II QlOiai 4^ 21E^ §?IA|3i OlEairi:! tf^AIL'P. gj!?! §SfOI|A1£f DIS.OhX|£, 

Ul¥ 5£A||^ 212J OiEairi: ^^¥fe--^-§-^0|-2|- A|-l!-5i- g- W^e_s.$OI--gUa— DMAzO^^^ 
• ^^^8^3, OMA »IOi:)|(300)fe A\^m tW:^ gIH3|(310)0ll 'L0CK=O' MUlOJ A|>:i! A[§ 

a&i Ai^gj 5saiiah(350)oii:hi yejp. 

£ 5fe g{:i| SE0IIAH2I §5f seEOm. E 6E *^:)\ EE0||AH2| §5f m.m^O\Q. E 5« S^Sf 

a, Aii^ii H^A||A^:?^ dma J9ioi:i|oii dma aiii^a aiim(oma_st) a^sia. dma moiiiib Ai>;i! 

gIH:J|0ll A|>:g! ti\± MSm fiSShfe 6!S(AREQ)1 ^Ei^ ^EAS. /c|li!8^01 SS^P. 3£ia 

Aj^ig g»i:)ib tH>; Ahgs s^:»^s^b oma xiioi¥oii a^&p. oma iiioi¥fe Ai:i:i! \h± 

§M:)m LOCK aSl e-pw ^fEHS SBSJ^. 2I¥ 0IIE£I OlEaii ^S¥2f HSjyi^' 21 OlEairi 
^S¥0« OlEai^ as AjSTAIgS fe^&!P. 21¥ 0II2£| OiEai^ 2I¥ 0I|2£I «IO1¥0ll g) 

:)\m Ai2f o^Eal;^:2^ a^^oi. g{:>i se §21 sioid^a a#8H2. hsaii^ 21 oiEai^ as¥ 

H^/di^ 2M OlEai^M ^^a§^OI oHg LH¥ E^Ml^ 2^1 a^ghP. ^§ AI2I ^Ollfe 2|¥ 
{III2£I fllOI¥OI|/H Ul¥ ES.M\^ 2101! aiOia:i| a^SP. a^Ot Ul¥ ES/dlS 2§8 

OMA fllO1¥0ll &SaS(DMA_OONE)g a^SHl. 01 DMA «IOI¥c Aj^g 0\± gXHPIOII LOCK i!ag <d 
2!!QM ^►EHS a^SKJI. Al^rg bH>: glH^lfe A|>;i! HSAIIA10II tH>: Alg 8|:7KGRANT)6!S« a^8l 
01 A\±& S§81E^ &p. 

£ 6S SSSie. A|>i&' HSAIiAH:?! OMA HiOIPIOii OMA m\±B Aiie(OMA^ST) 3^813. OMA Hi 

oi:j|fe Ai^rs m±i mmm A\±m ti\±: A^ss ss8fe asCAREO)* eHp« ajehs Al|g8^o^ a# 
l^p. naa ai^s md^ a\± Aigs sii^joffe ass dma iiioi¥oii a^&p. dma mo\^ 

A|>;g glHPIOII LOCK Ms.m ^El^ ^►EHS a^813. 2l¥ 0II2£I OlEai;^ ^^¥2} 5MAII 
^ 21 OlEai^ ^^¥011 OlEai:^; ^S A|5}A|SM ^►gip. 2I¥ (}|I2£I OlEaii^i m^:>\^ 2I¥ 01! 
2£l fllO1¥0|| A|5f 01Eaii^21 a^^OI, EE g2| fllOiaSS a^3l3. g§ AI2} soil 

Ul¥ HSAijAi £1= oil2£l fllOI¥0ll aiOIPS a^&P. a^OI ^. Ul¥ HSAIIS 2 

IS OMA iiioi¥oii &eas(0MA_D0NE)a a$8m. oi dma Jiioi¥fe Ai>ia ti\± mmm lock asa 
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^5\0\ tHri» a§8hE^ ^Q. 



omy ollAlo^^lfe 2ioia. oi ^►goi ^o^fe gof°i ^exjoiMife oi :Jl^A^fe^g sjoiyoi a 

01 ?| ^AIOIIOII CHSh C|g,*2^ ^Sm SEfe 5101 :)JfeifOI XJS^^ aOID. 3£I°S, 01 &^g2| 



014^2} ^01 s tfsoii 2J5^^, ae} dmaoiiah A^S6^b mm oiiediB uissm ^Al^^o£ 2^ 
21 QioiEHi 4= 2i« s?e} o^u^^, ui¥ hsaii&i ssoiiah s^o}^ aioiasj mm\ m\ oie 

QIOIH a^tjdl* & 4- 2ib DMA MO\D\ 951 fllSS^D. S DMA «IO|P| ?5 

b £iv 0II2EI0IIAI diiJiir aioia a^g ^221 oiieai m^s 9S5j:2. Ai>ig g8H 

/Hfe □¥ HS/dl^ SSOII QlOiaS a$6^Es :?g8Hl SlOtAH. :?I52| DMA BlOPIOfl dl6H/H 2dH 01 



(57J S^SI 

s^if 1 

AI>igJ tH>i SIH:7l£f Al^g HSA||AH2f P4=°l Ul¥ HS/sll^ Se. S! £1^ DIIS£I fllOi:?!! Sif^ 

geioicioj ssAiiAHoii/H. JH^sj 21^ oiiadi2f ui¥ ssAii^ es2}2j Qioia «lo^e^ 

DMA mOilJIOII SiOiAI. 

Qioias 4'6!)5^b £i¥ oii2£i2i oiEEii^bi ^^g6^ol 21^ mieapf s2^s^E^ 

8^b 2I¥ 0II2£I fll0i4-B3f. 

QIOIEiS 4=<y(Efe $d)8te Ul¥ HS/dl^ 2S2| 0|Eai>:» ^^^S^01 4^:31 LH¥ HSA|l4j 2 

SOI s5^s^E^ lh¥ hsaii^ 25 oiEai>i iiioi4=b. s 

2)¥ 0II2E.I OiEai^ XII0I4=&]» Ul¥ 2g OlEBil^i S3IAI31 gSfAl^lfe 

>^1\ 21¥ 0|l2£|2f Ul¥ 2S0| S:7|£|0I ^AIZ^HS 5!g QIOIEI* S^Shfe 33S 

2S 8fe ^AI2I I!^2| QlOia XH£IS P^OIIOI flMJI. 



2 

fli 1 &0« SiOIAI. 

aioiaa *idimb lh¥ hsaii^ 2^21 oiEeii>;» assife oiEai>i a^^ej 

Qioia* j^£ls^fe ui¥ hsaji^ 2121 oiEai:i:« ^a8^fe Aif!>i oiEairi: SS& 2!S 

^§2^ 8^fe ^AI2^ :Q^2| QlOia xHEIg DMA xiioi:?!. 



g^if 3 

HI 1 gf Efe «l 2 ifOII SiOIAH. 

DMA 4S8^:7| aOII, Al^g 5£A||Ai£¥a QlOia Ul¥ MSAIIAH 2§2J A|5f OiE 

ai^£f a^ ^oia a^ gftf. si 2j¥ dii2£I2j ais? oiEai^2f a* aoi §2j oma s^foii gel^ 
§a» gl^g>o^ »§oi2ja?f oiEairii &^eii aioi^oii aissffe dma aixi:^9¥» ch s&gh 2!S 

^§2£ 8^fe ^AI2} 3^21 QIOIH xH£|g DMA HIOi:?!. 



S?8f 4 

HI 3 gfOII SIOIAI. 

fe^3l OMA aiii^a¥b. 

»iyg aiois^^ »iy jyioi aixi>:a(OMA_ccR)sf. 

xHg fe^EHl UBUIfe ^►EH aiXI>;9(0M/LCSfl), 

a$ S AIS!>; 3^011 2I¥ Oil2£IOil XllOi ai»;i:Q(DMA_MCfl) . 
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HSAII^ 2g2| A|5f OlEeil:^ aiXI:i:a(OMA_OAR). 

S^Sf ijOlfi UE^LHb aiXI:^&l(OMA_OLR). 

feOI 21^ 0II2£|2| Aiaf mm) 0\SSII± BIIII>;6I(0MAJ«R). 

£1^ 01I2£I2J Al^ g(COLUMN) OIEai>; eilII>iE|(OWLMCR) . 

^:>\ 2I¥ 0II2£IU Ul¥ 5SA||^ 2§2| OlEairi:! fe^^A|9|fe Gil A^gS^fe M^2| M0I5» ^^Elfe 
AfOlE aiXI>iEI{OMA_MBSR), S 

NxM t«>:M 2^01 OfU 2^ Alfl^l: S^ej x 2Hi!l CHEaii!i aiXI>:E|(OMA_MOR)« 

S.%'& ^AlZf H^SI QIOIEI xH£l§ DMA AM:?!. 



S^S 5 

Ali^ig Wri gIH:)ia AI>;S HSAIAia D4^2| L«¥ HS/dlfe' Eg. S 2I¥ 0II2£I flIOiUll S&m 

gEIOICICH HSAII^IOIIAH. I2^°J 21¥ (HI2£ia Ul¥ RS.H\^ 2g^^°l QIOIEI a$S fllOiSh 
b DMA fllOi:)|2| aiOlgfaOII SiOIAI. 

A\^m HSA||AHM¥EH DMA e^fOll gQgh §fi2f DMA A|Sf6!SPJ gj^aS. ^^1 AI^S ti\^ g 

»i:)ioii:>ii A\±m w± A^g ol:?^» m i e^iia; 

QIOiaB ^6!(Sb ^M)^ 2j¥ 0II2£| CHEai^S QIOIEIS 4=6!{Efe ^<bJ)if Ul¥ HSAII^ EM 

o^Eal:^i• s:'Iai9^ ^^asfoi, wEai^si £i¥ i)«2£i2f hsah^i 2goi ^m momm ^ 

QlOiaSJ ^4<yOI SS8^^ ^^?| Al^ig gXH:'IOII?ll Ali^gi A^g SKX ^^I*! Al 

H£/sllA^:)^ M±m biri:* niojmE^ gfe 1 3 bjiib sg}& 3!S ^§°s 6fe ^Al^^ 11^21 

QIOlEi XH£|§ DMA JHOigfS. 



6 

HI 5 soil 910\M. 

XII 2 B5II2I LH¥ HS/dl^ 2g OIEai>ife, 
mm QIOIEiS Jldlolfe LH¥ 5SAII4! 2S2I OlEairiia. S^^iSJ QlOiafi »£|8te Ul¥ °£Ail^ 

2S2I oiEai:^ g smej ^sss sffe 2^21 qioiei *|£is oma xiioig^a. 



9-6 



12 



13 



HI Al 



12 



13 



■'i- ••••ri- 

:» • ^^ ■ 
i i 

-J 

T 



2 -S i *-! , 



9-7 



£33 



300 



310 



301 



302 



303 



350 



320 



330 



304' 









305 

:. 




306 




• .-1 








306a 







307 



308 



£34 



l»MA ,11 W • 1:1 



ctvr.::K-; : 



